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Educating Teachers of Science, Mathematics, 
and Technology: New Practices for the New 
Millennium 
 
 
 
 

 This 2000 National Research Council report 
recommends: 

 
 “a new partnership between K-12 

schools and the higher education 
community designed to ensure 
high-quality teacher education 
and professional development for 
teachers.” 

 



Educating Teachers … 
argues: 
1) Many teachers are not adequately prepared to teach 

science and mathematics in ways that bolster student 
learning and achievement.  

2) The preparation of teachers does not meet the needs of 
the modern classroom. 

3) Professional development for teachers may do little to 
enhance teachers’ content knowledge or the techniques 
and skills they need to teach science and mathematics 
effectively. 

And,  
 The ultimate measure of the success of any teacher 

education program is how well the students of these 
teachers learn and achieve. Thus, the partnerships that the 
committee envisions would be structured in ways that 
facilitate student learning and the assessment of learning. 



Preparing Teachers: Building Evidence for 
Sound Policy (NRC Report 2010) 

• Who enters teacher preparation 
programs? 

• What instruction and experiences do 
teacher candidates receive in various 
types of preparation programs? 

• To what extent are the instruction and 
experiences consistent with scientific 
evidence? 

• What model for data collection would 
provide valid and reliable 
information? 
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Preparing Teachers conclusions: 
There is limited research around the differential effects 
of teacher preparation approaches. The Committee 
recommends the highest research priority focus on: 
• Comparison of programs and pathways in terms of 

their selectivity; their timing; and their components 
and characteristics. 

• The effectiveness of various approaches to preparing 
teachers in classroom management and teaching 
diverse learners. 

• The influence of aspects of program structure. E.g., 
design and timing of field experiences and the 
integration of teacher preparation and content 
courses. 
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Preparing Teachers conclusions: 
• There is limited empirical evidence on the factors that affect 

student learning specifically in reading, mathematics, and 
science. An increase of data and research targeted on 
learning needs in each discipline would give more insight 
into developing effective teachers. 

• The way forward is to build on what has been done by 
drawing on professional consensus in each academic field 
for promising hypotheses about which features of teacher 
preparation are most promising and subject those 
hypotheses to rigorous research. Two overarching needs 

• Improved understanding of the relationships between 
characteristics of teacher preparation and students’ learning. 

• A comprehensive, coherent system for collecting data about 
teacher preparation. 
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Recent efforts to contribute to 
strengthening math teacher preparation 
• The Mathematical Education of Teachers II 
 
• The Role of the Math Department in the 

Mathematical Education of Teachers 
 
• Association of Mathematics Teacher Educators 

Standards for Mathematics Teacher Preparation  
 
• Mathematics Teacher Education Partnership 
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Stimulating Research and Innovation for 
Preservice Education of STEM Teachers in 
High-Need Schools 

 
What can NSF’s Robert Noyce Teacher 
Scholarship Program contribute to the field’s 
knowledge about educating STEM teachers 
with a special emphasis on preparing teachers 
who will be effective in high-need schools? 
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Key areas for the research agenda 
 

• Attracting High Quality Candidates for STEM 
Teaching 

• Effective Clinical Experiences 
• STEM Teacher Retention and Persistence 
• STEM Teacher Effectiveness 
• Preparing STEM Teachers for the Future 
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Science and Engineering for 2050 and Beyond 
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Thank you 
 

Questions and discussion 
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